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The work done in conjunction with this report was an

attempt to determine the cause of apparent increases in

conductivity in KOL and NaI crystals. The increase is noted

when the crystals are heated to temperatures above 400 degrees

centigrade and allowed to remain there for an hour or so. This

increase was first noted by Mr. Joseph Aschner and later con-

firmed by Mr. Dale Compton both working with Harshaw crystals

and crystals grown at the University of Illinois. In addition,

Mr. Compton noted ihis effect in a report on conductivity of

KCL and NaCl crystals grown by Dr. Pick.

The apparatus (Crystal holdar) used for holding the

crystals during the measurements made by 1r. Aschner and 1-r,

Compton was made frcm a variety of materials. It consisted

of a stainless steel sleeve holding platinum coated N'ickel

contacts. These contacts held the crystal under slight spring

tension. The crystal was painted on two sides with I Dag'* to

form electrodes. The crystal and lower portion of the holder

were in the region of highest temperature while the upper portion

of the crystal holder was in a cooler atomephere. The holder

and crystal were ir an atmosphere o'f.f Helium supplied directly

from a Hielium tank.

The cause of the apparent increase in conductivity was

believed to be due to impurities introduced by the holder when

heated to the higher tern .- ratures. To investigate this pos-

sibility a-new holder was designed. This holder was so designed

that only Platinum and Vycor were in the high temperature region.

Approximately the same pressure was placed on the crystals and

the crystals were again painted on two sides with the "Dag"
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coat in g.

The results obtaL.ed are icluded in the form of plots

of log conductivit " vs reciprocal teriperature and the data

from which the plots were made is included.

"~ o -ivor. refers to plots on the succeeding pages.

Plot . laCl sample from Harshaw.

Dimensions: t - .0435v
A - ,.0971" x .0620"

Temperature in creasing:

T 5290 5680 6510 732 0 8140 8950O 5
a- 2.38x0o- 8.51x. o 7.o04xo- 7 2.82x1o 7.78xo- 3-.7810-5

T 9760 O

a. 1.46X,6, IOnM~ cm1l
Temperature decreasing:

T 9750 8910 8090 7260 6 4 3 0 5590

0• 1.)9xlO" 4 2.54x 0-5 6.78xiO-6 2'48x10 I 5.47x10O7 6.05xlO'g

T 5150 oX_ ,_

T' l.47xlO- 8 ohm-lcm-l

Plot II NaC1 sample from Pick (Gottingen)

Dimensions: t - .0805"
A - .1177" x.09000

Temperature increasing:

T 5160 5710 6160 667 7160 7630

0- *.8710-9 1.78xo" 5.92xl0" 1.57X10"7 3.2x1-07 6.21047

T 8140 8620 9110

C" l.99x10''6 5.X10.06 2.49xlo"5
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Temperature decreasing:

Tj U00 7980 7440 6870 632 750

cr 1.1?xjO 5 1.37x10-6 4.9xlO-7 2.15x10-7 S.1lWO-S l-SUWS~

T' 5430 __ ___

0-15-63X10m I____

Plot III. NaJl saý.ple from Pick. (Crystal remained at 70O0C for

two hours)

Dimensions: t - .0805*
A - .1142 " x .0782"

Prior to remaining at 700C for two hours:

7 5140 5690 6180 6680 7150 7650

0r 3.04xlQ-9 l.78x108S 6-3xl0- 8 1.6x1-7  3.2xl0- 7 6.4x.10- 7

1T 8130 8630 9110 -l 9590 9750

]6 -5 -
1-5.34l0-6 -.6x 2.45xlO10 8.6 10 .266x10-

After remainine at 7000 C for two hours:

T 9220 8640 8020 7470 6940 6400

C 3.38x10- 5 7.25x10-6 1-43X10-65.74x1d.7 2.78X10-7 -1.16X10-7

T 5850 5320

o- 3.12x0 lo .34xo-8

Plot IV. KC1 sa.,ple from Pick. (Crystal remined at 4000 C for

two hours)

Dimensions: t - .0519"
A - .0673" x .0611"

Prior to remaining at 400°C for two hours:

?1 5170 5710 6190 6680 7160 764° 8101

? 8610 91o0 930

r 2.19x0 8.794.h. 1.6931oI.. . - ,, -
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After remaining at 4000 C for two hours:

T 8790 7960 7420 6870 6320 5750

(- 4.24x10- 6 7.72x10o7 3.45x10"7 1.49xIO' 5.59x108 1.57x10

T- 5420 520°

(r7 16,,05x.0-9 3.28X/0-9

Plot V. KCI sample from Pick. (Crystal left at 700&C for 40

minutes)

Dimensions: t - .06920
A - .08280 x .0811"

Prior to rerraining at 7000 C for 40 minutes:

T 5000 5480 6030 6600 7150 7700
G" ollxl09 1.43xi10-8 3.69xi0"8 o9I0"4 1.99x10-7 43X07

dr 8.14x10 14xl 3690 6,9ax10 l9x 4.33x10-

T 825° 8800 9370

'1oo-o0x-6l 389x1o0 6 .53x0o5 1

After rernaiing at 7000 C for 40 minutes:

T! 9090 8550 8010 7480 6930 6380

0 17,54x10" 6 1.65x10- 6 5.36x10-7 2.36•o- 934Xi0"8 3.73Xi0"8

T, 5850 5330

0-1o54xXI0 8 3.93x10 9

Plot VI. KC1 sample from Hlarshaw. (Crystal left at 650 0 C for one

hour)

Dimensions: t - .1348"
A - .1430" x .1564"

Prior to remaining at 650 0 C for one hour,

T 476° 0  557°0 6420 72 2 0  8020 88402.1oýI 2.52,d9 i-1.xl, a,.,9x•o- .62T 3-39 ,,,.o'
T Iqu

5l *4d"w
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After rrmaining at 650 0 0 for one how,-:

82'o 7450 6590 5760 5080

I6*8&ic-6 7.4cxi0-7 8.30x10 8 2.OSxlC18 4.93xlC 9 1.36xl0'i 0

Fron -4e data and plots the foLlowing results seem to be

int lated:

1.. TLh results are the same ,-ith the new crystal holder

as i,ith the holier used by :r. Aschner and ,.r. Cortpton and, since

great, care was tken to see that the holder used here was very

clean, it seems that the source of citange in conductivity is

not d'ie to an intrciuction of impurities by the holder.

2. The cha- ge in conductiiit-r is not apparent unless

the cry3tal is left at temperatur~s atove 4000 C for periods

of thirty minutes or longer, This was noted for all types of

crystEls used. This w'ild seem to indicate that either a

chemical reaction is occarri:g that can only take place at higher

tempeiatures or that scine pl~stic deformation is taking place

in the crystal. Howev,3r, it was noted that no measurable change

in cr .stal dimensions occurred° The dimensions of the crystals

wore measured just prior t.o and just after each conductivity run.

3. The chanie in condu,:tivity is more apparent in the

KCl crystals than in the NaCl crystals.

4. Two possible sources of impurity introduction still

have not been investigated. Tie Helium supply, although believed

to be %ery clean from other coasiderations, could be filtered

as a check on a source of impurity introduction. Also, the

method of putting electrodes on the crystals should be invcstigated.

A method other than paInting with "Dag* might yield fruitful
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5. The holder used here was used for about 20

conductivity runs over a period of about four months and has not

given any electrical or raechan.ical trouble. Thus it seems to

have better operational characteristics than the crystal holder

previously used,

*wDag" - Dispersion No. 154 (Graphite In Alcohol) Aoheem

Colloids Corporation.

ISI
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